of severe neck pain and quadriparesis [American Spinal Injury Association (ASIA) impairment scale : C]. He had no history of trauma or spinal pain. He had been taking aspirin (100 mg daily) without medical advice or prescription for four months. General laboratory findings were normal, but platelet aggregation time was slightly prolonged. Bleeding time (Collagen/Epinephrine clotting time) was 230 sec, which was slightly delayed (normal range : 81-192 sec). Initial spine computerized tomography (CT) showed a high-density mass in the dorsal portion of the epidural space from C3 to C5 (Fig. 1A) . He was prescribed a neck brace and steroid therapy (dexamethasone 5 mg IV) with a prophylactic antacid agent. One hour later, partial improvement was observed in his neurological status (ASIA impairment scale : C→D), and we were able to safely obtain a spinal magnetic resonance image (MRI). MRI showed a large hematoma in the dorsal portion of the epidural space from C3 to C5, causing spinal cord compression (Fig. 1B) . Three hours later, the patient demonstrated normal motor function with mild numbness in both arms. Therefore, we continued conservative treatment (brace and steroid) in the intensive care unit and performed a follow-
INTRODUCTION
Spontaneous spinal epidural hematoma (SSEH) is rare; however, it can present with neurological status change ranging from radiculopathy to complete quadriplegia depending on the severity of compression 4) . These hematomas have been reported in association with coagulopathies, anticoagulant therapy, tumor, infection, pregnancy and vascular malformations 4, [7] [8] [9] . However, no definite cause is found in the majority of cases 4) . Among these potential causative factors, anticoagulants may seem to be predictable 16) , but SSEH associated with anti-platelet agents is very rare. There are only six reported cases of aspirinrelated SSEH 1, 14, 18, 20, 26, 27) . In particular, the cases of SSEH related with low-dose aspirin are only two 26, 27) . Here, we present a case of SSEH related with low-dose aspirin that was successfully treated without surgery.
ported low-dose aspirin induced SSEH, which showed moderate coagulopathy including of 10-16% platelet aggregation with arachidonic acid and collagen (normal range : >70%) and normal bleeding time. In our case, platelet aggregation and bleeding time were slightly delayed, so we cannot completely rule out the possibility of a coincidence of the medical history of aspirin intake and SSEH. However, significant numbers of the patients with secondary intracranial hemorrhage related with low-dose aspirin showed normal or mild abnormal platelet function and bleeding time 20, 21, 25) . Although the SSEH is different from the intracranial hemorrhage, but the probability of aspirin-related SSEH would seem to be higher considering its action mechanism and patient's radiologic and lab findings.
Immediate surgical decompression of the neural structure is the treatment of choice in the majority of patients, but conservative management has occasionally been considered 11, 12) . Decision to treat conservatively is based on the neurological status and surgical condition of the patient. Neurological improvement and mild neurological deficit without progression are good indications for conservative treatment 12, 17) . Coexisting serious coagulopathy and/or anticipated risks of operative treatment may also be relative indications for conservative treatment 10, 23) . However, there are some debates regarding the methods of conservative treatment.
Some authors suggested that immediate replacement therapy in patients with a coagulopathy prevents progression of the hematoma, allowing for the improvement of neurological signs and symptoms without operation 10, 24) . In contrast, Connolly et al.
5) stated that coagulopathy-induced spinal bleeds are amendable to conservative treatment because the hematoma remains liquid for a longer time compared to that in cases with normal clotting, therefore enabling the spread of the hematoma into the spinal epidural space. Crabbe suggested that immobilization of the neck and administration of steroids may result in rapid improvement of neurological deficits in cervical SSEH 6) , and Fukui et al. 9) reported that cervical/cervicothoracic localization favors spontaneous recovery after SSEH.
However, it is clear that intensive neurologic examination and follow-up imaging studies are necessary during conservative treatment. In our case, we chose neck immobilization and steup CT. Follow-up CT one day later showed a partial decrease in the hematoma (Fig. 1C) , and his neurological deficits had fully recovered. Spinal artery digital substraction angiography was performed to rule out vascular lesion, and there was no abnormality. Seven days later, a follow-up MRI showed complete resolution of the epidural hematoma ( Fig. 1D ) and enhanced MR images showed no abnormal enhancing lesion, such as tumor or vascular malformation. The patient was discharged without neurological deficit.
DISCUSSION
SSEH is a relatively rare disease : its incidence is 0.1 patients per 100000, representing <1% of spinal epidural space occupying lesions 17) . The main causes include vascular malformation, anticoagulant therapy, and neoplasm 7, 8, 13, 20, 26) . Of these potential causative factors, anticoagulants may be predictable : it has been reported that 25-70% of SSEH patients have a history of anticoagulant use 16) . However, SSEH associated with anti-platelet agents is very rare.
Anti-platelet drug is frequently used in various diseases, and their hemorrhagic complications usually occur at skin or gastrointestinal sites 15, 19) . In particular, aspirin is one of the most widely used medications in the world, with approximately 40000 ton consumed each year 27) . Aspirin (also known as acetylsalicylic acid) is used for its analgesic, antipyretic, and anti-inflammatory properties. Aspirin also has antiplatelet effects due to inhibition of thromboxane production; thus, it is used long-term at low doses to help prevent heart attacks, ischemic strokes, and blood clot formation in patients at high risk for clot development 15) . However, there are also well-established undesirable side effects of aspirin, including stomach bleeding, gastrointestinal ulcers, tinnitus, and hemorrhagic stroke especially at higher doses 15, 19) . There have been six reported cases of aspirin-related SSEH 1, 14, 18, 20, 26, 28) and only two cases of low-dose aspirin-related SSEH 26, 28) . The CURRENT-OASIS 7 study reported that occurrences of major bleeding, such as gastrointestinal bleeding and intracranial hemorrhage, did not differ between high-dose (300-325 mg daily) and low-dose aspirin (75-100 mg daily) 19) . Wagner et al. 26) re- roid administration, which was shown to have a rapid response and excellent outcome. Recovery or dramatic improvement of clinical symptoms without surgery is not common, although there are some reports 1, 3, 5, 11, 24, 26) . We performed follow-up CT one day later and MRI seven days later. Although his neurological deficits had fully recovered after one day, we need a followup imaging study for precise care. MRI is the best diagnostic modality 11) , but it requires a longer study time and has a high cost compared to CT. CT is also a good follow-up modality 1) , so we performed a follow-up CT after one day.
There has been much speculation on the cause of spontaneous resolution of neurological signs and symptoms after SSEH. Among the various theories, the widely known "spreading theory" which suggests spread of the hematoma within the spinal canal along the spinal epidural space, is a plausible explanation for spontaneous recovery 11, 12) . Groen suggested that spread of a hematoma remains possible until blood clotting is complete and that delayed clot formation (due to anticoagulants or coagulopathies) may promote spreading of the hematoma 2, 11) . In our case, the neurological deficits had fully recovered at 24 hours; by the seventh day, follow-up MRI showed complete resolution of the epidural hematoma. Wagner et al. reported a case of aspirin-related SSEH that had completely resolved on day 3 as seen on MRI. These rapid recoveries are meaningful considering that other reports have noted recovery times of six days to two months 2, 11) . Although there have been only two cases of rapid resolutions, they may be explained by Groen' s description 2, 11) .
CONCLUSION
The use of aspirin in Korea continues to become more widespread with the increase in the elderly population 22) . Although we could not find clinical data regarding the use of low-dose aspirin in Korea, it is believed to be widely used. Our case indicates that low-dose aspirin can induce SSEH and physicians should be aware of this rare but serious complication. Also, conservative treatment involving close observation and repeated imaging studies may be considered in those with neurological improvements or mild deficits.
To our knowledge, this is the first Korean case of SSEH related with low-dose aspirin that was successfully treated without surgical treatment.
